Introduction
Bratu-like equations arising in electrospinning and bubble electrospinning processes have caught much attention [1] [2] [3] . The model was first proposed by Wan et al. [3] for classic electrospinning, and the model is called Wan model [4] , which can also be applied to the bubble electrospinning. The model can describe the morphology of nanofibers well [5] . However, a fractional modification of Wan model will be much more suitable for description of the spinning process.
The fractional differential equations have gained considerable attention of physicists, mathematicians, and engineers in the past two decades [6] [7] [8] . With the help of fractional derivatives, all kinds of interdisciplinary problems can be modeled such as signal processing, fluid mechanics, dynamic of viscoelastic material, and statistical mechanics, etc. [9, 10] . In general, most fractional differential equations are very difficult to find their exact solutions, so numerical and approximation techniques have to be used. These methods include, the homotopy perturbation method [11] [12] [13] [14] , variational iteration method [15, 16] , expfunction method [17] , sub-equation method [18] , and others. In this paper, Adomian decomposition method (ADM) [19, 20] and He's fractional complex transform [21, 22] are used to solve fractional Bratu's initial value problem: where λ is a constant, its definition was given in [23] , and α is an order of He's fractional derivative defined [24, 25] :
where u 0 (x, t) is the solution of its continuous partner of the problem with the same initial condition of the fractal partner.
Adomian decomposition method
To illustrate ADM, we define the unknown function u(x):
where the components u n (x) are usually determined recurrently. The non-linear operator F(u) can be decomposed into the following result:
where A n are called Adomian polynomials of u 0 , u 1 , u 2 …u n given by:
or equivalently:
These polynomials can be generated for all classes of non-linearity by using eq. (5). Recently, an alternative algorithm for constructing Adomian polynomials has been proposed by Wazwaz [19] .
Application
In this section, one example on fractional Bratu-type equation is solved to demonstrate the performance and efficiency of our proposed method with He's fractional derivative.
Consider fractional Bratu-type equation with initial condition:
According to the fractional complex transform:
(1 )
Equation (6) is converted to a partial differential equation, which reads:
Equation (8) can be written in an operator form:
where the differential operator L is defined:
The inverse operator of L is given by:
Using the inverse operator L -1 on both sides of eq. (8) and applying the u(0) = 0, u'(0) = π, we have:
Substituting eqs. (3) and (4) into the eq. (9), we obtain:
where A n are the Adomian polynomials. Identifying the zeroth component u 0 (X) = πX, the remaining components can be obtain by applying the iteration relation:
where A k are Adomian polynomials : 
By iteration, we have the following results:
The approximate solution of eq. (8) is given:
1 [e 6e (1 π ) 3e (2π 6π 5) 6π 22] 12
Substituting eq. (7) into eq. (15), we obtain the approximate solution of eq. (6): 
1 e 4 π e 4e 2π 5 4
( 1) ( 1)
1 e 6e 1 π 3e 2π 12
Remark 1. When α = 1, the exact solution of eq. (6) is:
Remark 2. In tab. 1, we compute the values of the exact solution and the approximate solution for different values of α. By comparison, it is easy to find that the approximate solution continuously depend on the values of time-fractional derivative α. Figure 1 , plots the absolute error between exact solutions and approximate solutions of eq. (6) . It is clearly shown that proposed method is highly accurate. 
Conclusion
In this paper, we have successfully applied the fractional complex transform and Adomian decomposition method to find the solution of fractional Bratu-type equation. The numerical example shows that our proposed method is efficient and simple. 
